Characterization of a B2-bradykinin receptor in rat renal mesangial cells.
The specific binding of bradykinin (BK) was investigated using membrane fractions from mesangial cells in primary culture, a cloned cell line, and in intact adherent cells with three different radiolabelled BK analogues: 125I-[Tyr0]BK, 125I-[Tyr5]BK and 125I-[Tyr8]BK. The best radioligand was 125I-[Tyr0]BK, and assay conditions were determined to ensure maximal stable binding. Binding appeared to be reversible and not to be inhibited by a wide variety of protease inhibitors including converting enzyme inhibitor and phosphoramidon. The maximum density of binding sites (Bmax) was about 88 +/- 18 fmol/mg protein, which is equivalent to about 6000 sites/cell, and the dissociation constant averaged 2 nM. No significant difference in Bmax was observed between membranes from cells in primary culture and those from cloned cells. Of the BK analogues tested, unmodified BK exhibited the highest inhibition constant (close to 10(-10) M). No displacement of 125I-[Tyr0]BK was observed in the presence of the B1 agonist des-Arg9-BK or several unrelated peptides, including atrial natriuretic factor and angiotensin I and II, whereas 50% inhibition of binding was achieved with the B2 antagonist [D-Arg,Hyp3,D-Phe7]BK (10(-9)M). Addition of BK for 3 min to the incubation medium of cloned mesangial cells induced a dose- and time-dependent increase in PGE2 unlike des-Arg9-BK, which showed no such effect. The secretion was strongly inhibited by prior incubation with the B2 antagonist [D-Arg,Hyp3,D-Phe7]BK. The pharmacological profile of the binding site determined with various BK agonists and antagonists, and the stimulating effect of binding site activation on prostaglandin release strongly suggest that B2-kinin-like receptors are present in rat mesangial cells.